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understanding of the automotive hydraulic brake system and to help 
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field of automotive service. Applicable for secondary or adult 
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and slides are suggested for each section of the course. (DS) 
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these changes necessitate the periodic upgrading of the service personnel. 
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Brake Services is designed to present an understanding of the automotive 
hydraulic brake system and to help individuals develop new skills for 
employment in a specialized field of automotive service. 

Plan each lesson carefully before presenting it to the class. It will 
be necessary to consider classwork, discussion, demonstrations, and review. 
The left-hand column of each unit contains suggested topics. The right- 
hand column gives related information and teaching techniques, methods, and 
tips which should help to achieve a more effective presentation. Also, this 
column shows page references for selected textbooks for which the complete 
citations and symbols are given on page 42. Give a summary of the key 
points discussed at the conclusion of each unit. A suggested final 
examination is provided at the end of this guide. The questions are 
derived from the basic material and are in the form of completion, 
matching, and multiple choice. 

Use the chalkboard, overhead projector, charts, diagrams, and other 
visual aids to clarify the material being presented. A list of suggested 
aids appears at the end of each unit. Excellent instructional materials 
are available from various automobile and automotive equipiient manufacturers 
but order these materials well in advance of the scheduled lesson. Specific 
materials might be located in Automotive Instructional Material published 
by the Automotive Service Industry Association. Many teaching aids may be 
fabricated from samples or discarded equipment. 

New instructional aids are constantly being made available to instructors. 
Current releases of audiovisual aids are usually listed in issues of such 
publications as the American Vocational Journal^ Industrial Arts and 
Vocational Educationy and School Shop. New information relating to the 
automotive industry is available from general trade magazines as well as 
publications distributed by specific manufacturers. 

As experience is gained with this guide, it is hoped that suggestions 
will be sent to the Bureau for consideration in subsequent revisions. 

BERTON P. PLUMMER, Chief 
Bureau of Trade and 
Technical Education 

JOHN E. WHITCRAFT, Director 
Division of Occupational Education 
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Unit 1 



CBJBCnVES: 

• To understand the content to be covered in the course 

• To understand the basic operation of automotive brakes 



OOWIENT OUTLINE 
I. Importance 



II. Course Requirements 

A. Textbook 

B. Notebook 



III. General Safety 



UNDERSTANDINGS AND TEACHING APPIOVCHES 

The safety of the operator^ passengers, 
pedestrians, other vehicles, and property 
depend on the proper functioning of the 
vehicle's brake system. 

Automotive servicemen can play an important 
role in reducing highway accidents by following 
proper procedures for servicing brake systems. 

The purposes of this course are to provide 
apprentices, vocational students, and 
mechanics with: 

• A practical understanding of the principles 
and operation of the automotive brake 
system. 

• Procedures for diagnosing and servicing 
the automotive brake system 



a to^xtbook AJi to fae oAed, g-tue tka vuma, 
pnyicLQ., and >6ouAce. khAanQd ^on. a gn.oup ondeA.'^ 

JncLLcaXQ. that a too^ttdaf^ notebook u nzcu^oAij 
{^oK kQ.Q.ping clcu^i notu, job ^n^onmation, 
booktatyii, and matQyilati> dii^tnAhuJiQjd da/u,ng 
tka couJiAiZ. 

r^ca6>6 tka 06 e and cxiAa voAyiou^ ^otvonts 
06 ed -in tho. 4/iop. 

I?i^co6>6 tho. o6e and coAd tilting duvicu 
and tha pKocodixKU {^o/i ti^tAng vohioJiu. 



•Textbook citations given at the end of each unit. 
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Introduction 
OOMIENT OUTLINE 



UNDERSTANDINGS AND TEAQIING APPROACHES 



A. Protective clothing 



B. Safety glasses 



IV. Overview of Course 



V. Automotive Brakes 



A. Factors affecting 
the stop 



P.c4ca64 the pKocddiiAU ion, e^xtingiuAklng 
^maJil i^JiQ^ involving: 

<• Liquids 

0 WvUng 

State, thd School poticy KoXcutivo, to covqAjoZj^ 
OK ^hop cocuU and, t^ n.zqfuAzd, ^aggut that 
thjjiinzu iuJvaJjih thoJji own p/to-tectcue clothing. 
Mention po66lblz 6ton.agQ, 6pac^ {^on. cZothu, 
li any ex65i6. 

Indicate, tho, school policy KolatAvc to tiic 
wcaAing o^ approved ^a^dty glM^Zii. AnAangc 
ion. a gn,oup oKdvi ion. tho^c who u)Aj>h to 
puAcha6c 6a(.QJ:y gla^^u. 

Vi6ciJU>^ the gcnOAol Subject mttoA tliat i6 
to be CO V Vied in each uniX oi the couue. 
fiJUo, indicate 6uch item a6 the length oi 
each ^e6^ion, nimbeA oi 6e66ion^, pn.ocediin.e6 
to be ioUowed in cZa66 , and what aj> expected 
oi each cla66 mmbeA. 

Indicate tliat a iinal examination will be 
given at: the end oi the couMe to point out 
any weak oAeoi. 

Note that iollowing the te6t the/te will be 
time ion. reviewing the examination and otheA 
quebtion^ Kelxitod to the cou/jAe. 

Automotive brakes are friction devices which 
change kinetic (motion) energy into heat 
energy. 

Friction is the force which opposes motion. 

P^5ca64 the. pn.oce66 oi changing kinetic 
enen^gy into heat eneAgy, and explain why and 
how tivu heat enengy i6 di>66ipaXexi daning 
bn.akA.ng. {Rei. C, pp. 511-513] 

P^ca64 the vaJiioLUi iactonA> that aHeat the 
stopping oi a vehicle. Inciude 4ac/i it(2m a*: 

# Speed and load oi veliicle 
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Introduction 

CJOMTENT OUTLINE UIIDERSTANDINGS AND 1EACHING APPROACHES 

• SuAf^acz and condition o^ n.oad 

• CondiXion OfJ tJjiz tKzad 

• Tnxini>{^eA o{^ toad 

• A/tea OfJ cowtaoX 

• ?n.^^uJiz OfJ tiyUng agalnbt dn.ixm 

• Compos AJtion o{^ liyiLng 

• TmpViaXuAZ 0|J tinlng 

• B^kying ijo^ce o{^ znglm 
(ReiJ. C, pp. 5//-5/3) 

B. Operation Exp^ocn thz ba^lc opoAoution oi thz hydhauJiic 

• P^eJ>6aAz iJ^om fa/Lafee pzdal to ma^toji 
cytlndeJi piston 

• P/i2^6aAZ iJ^om mcUiteA cytindeA piston to 
{^htoJL cytindeJL pi6ton/> 

• P/i2J>6uAz iJ^om uohzzl autindoA ]fxUtoni> to 
b^akQ^hot6 and bnAko^noe^ against bxakz- 

• AcXion o<J M.QXAactLng ^p/ting^ 

• Advantagz o{^ duaZ ma/itoJi cytindoA 

(Re({. B, pp. Z9-r — Z9-Z; Re((. C, pp. 513-514, 
516-518) 

iAjb(i6, t/ian6paA(incl^6 , and chaAt6 to a^^<^t 
dt\)diop4jng tkt topic oi tht opoJuoution o{^ 
thz bKakt ^y^tm. See In^tAucJxomZ HateAlaJU 
a^ thz tnd o{^ tkt unit* 

C. Self-energizing ^^ploA^n hoio d/iwn M.otatLon tzndii to IncJi^z 
action tht pi(U^uAt o{^ tht b^kt^hoe. against tht 

b^akzdAm. 

(J4e tAan6pa/iznci2^ , chajit6, and thz arjtuaJi 
dzvicz to Ojb^JUt in dzveZoping the. topic o{^ tkz 
^tt{^-tneJigizing action 0|{ avutomotivc bnakeM. 
Sec In^tAJUicZional ^aX^e/iLaJU aX. the mi OjJ the 
uitct. (Re^. A, pp. 347-34S; ReiJ. C, pp. 514- 
515) 
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E < Self-adjusting 
action 



ccNTEasrr outline undersis^ings and teaching appfdaches 

D. Servo action Explain hou) tho, p/Uma/iy ^hoo, znQJigizu thd 

6^aondaAy ^hod* Atto incZudo, diiO-6QA\)o acition. 

^, • 

U-6e tACiYi6paAQ,ncA.u , chanX^, and tkz actuaZ 
ddvicQ, to cJ>6ij>t in davttoping thd 
6QAV0 action atutomotLvQ, bKako^ii. See 
JMtAucjtional ilatWiaJU cut thd dnd o{^ tko, unit. 
[R^. B, pp. 29-/3—29-/4) 

Most hydraulic brake systems use devices that 
automatically maintain the proper drum-to— 
liring clearance. 

Explain tho, ^^Z^-ad justing acxion o{^ aiutomotivQ, 
bn.aku, JncZudo, 4>uch typu a6-' 

• StoA u)hd2Z and Iqvqa 
9 StoA u)he,eZ and cable. 

• StoA iMhcct and Link 
(Re<{. A, pp. 349-350) 

IMe tAan^paJicncA.e^ , cha^ and thz actuudl device 
to oii^i^t in dcveZoping the topic o^ >6e£jJ- 
adjiju>ting action o{^ automotive bHjaku. See 
VrJitAuctioYWit UcuttnyiaJU out the end o{^ the uyUX. 

QUESTIONS FOR REVIEW 

1, List the factors affecting the stopping of a vehicle, 

2, What causes fading of brakes? 

3, How is heat dissipated during the braking process? 

4, Explain the duo-servo action of a wheel brake, 

5, Explain the self-adjusting action of automotive brakes. 
INSTRUCncmL MATERIALS 

TEXTBOOKS 

(A) Stockel , M. W, Auto meahanics fundamentals. Homewood, 111. Goodheart- 
Willcox Co- , Inc- 1969. 



(B) Auto eervioe and repair. Homewood, 111- Goodheaxt-Willcox Co,, 

Inc. 1969. 
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(C) Toboldt, W. K. h Johnson, Larry. Motor eewioe^e automotive enayolopedia. 
Homewood, 111. Goodheart-Willcox Co, , Inc. 1968. 

REFERENCE DOOKS 

Bendix Corp., Friction Materials Division. Brake facte handbook. 
Cleveland, Tenn. The Division. 

Brake service manual, Cleveland, Tenn, The Division. 



Chek-Chart Corp, Car service, Chicago, 111. The Corporation. 1969. 

H. K. Porter Co., Inc., Thermoid Division. Brake service manual. 
Pittsburgh, Pa. The Division. 1965. 

FILMS 

When the chips go dom. Bendix, Friction Materials Division. 30 min, 
sound, color. Free - Modem Talking Picture Service. 

TRANSPARENCIES 

Brakes. DCA Educational Products, Inc. Nine transparencies, color. 
Purchase - DCA Educational Products, Inc. 

Brakes. Universal Education and Visual Arts, Four transparencies, 
color. Purchase - Univeral Education and Visual Arts. 

CHARTS 

Automotive stopping distances. General Motors Corp. Free - General 
Motors Corp. 

Brake system. General Motors Corp, Free - General Motors Corp. 
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Unit 2 



OBJECTIVES: 

• To understand the hydraulic principles of automotive brakes 

• To understand the operation of the hydraulic component parts of 
automotive brakes 



• To understand the operation of the mechanical component parts of 
automotive brakes 

OCNTEOT OUTLINE UNDERSTANDINGS AND TEACHING APPROACHES 



I. Principles of The brake linings are pushed against the 

Hydraulics brakedrums by applying a force to a colunm of 

liquid. This action is based on the following 
principles . 

• Confined liquids cannot be appreciably 
compressed. (ReiJ. A, p. 333) 

• Confined liquids can transmit pressure. 

• Pressure applied anywhere on a 

confined liquid is transmitted 
equally and undiminished in every 
direction. 

llZxxhthotQ. tk^ Oiho\)t pnyincUpZu mXh a cUagKom 
0|J a (ion{^inQjd JLiquUd undeJi pKU^uJia u^xUJt gaugu 
aonnQ.cXQ.d cut <ii{^l\L^tnt point6 thAoughovut thd 
6y6tejfn* Point out that the. ontginaZ pKU^vJia 
AJi tAOYi^miXtoxL undimiyiuh^d thioughout tha 
4iy6tejfn faecaoie all gauges /teg^^e/t -t/te >6ame 
p^e44uAe. (ReiJ. A, p. 334) 

• Pressure is force per unit area 

(pounds per square inch or p.s.i.). 

• The forces on two pistons in a 

confined liquid are the same as the 
ratio of their areas. 

JfMjUitAjatQ. tim aboue phJ^Yiicptu voith a dtag/tam 
0|J a pnJjnaAy cytindoA hxiving a pi6ton mth an 
a/iaa 1 ^qwoJia inch. conntctoxL to thKnn othoA 
cytindoM having pi^to^iii u)ith aAQxi6 OjJ 1/2 
^QuoAe inch, 1 ^quoAo. inch, and 2 ^^qtmAo. 



The Brake System 



CONTENT OUTLINE W.OERSTANDINGS AND TEACHING APPROACHES 

inchu, rtupacJUvuly. Point oat that a {^on.c(L 
0(J 700 pouncU applizd to tki tyUmoAy piston 
ZKOAt^ a pKU^ixKd Ofl 700 on th^ u)hole. 

6y6t^m. TkU {^on-ca b^comu 350 pounds at tha 
1/2-inch pi6ton (1/2 x 700 = 350), 700 pounds 
at tiia 1-inch piston (J x 700 = 700), and 
1400 pounds at th^ Z-inch piA^ton [2 x TOO ^ 
1400). (Re({. C, pp. 513-514, 682-684] 

P^ca64 th^ pnlncipZu o{^ hydKaaJiicM apptiad 
to a vQkicl^^6 bnxiking 6y6tQjn. Include 6uch 
topics 06 : 

• Foot padaZ ^eue^age 

• ^oMtoA cytindeA and piston opoAotion 

• Thxiyis>{^2A 0^ p^e64uAe ^n.om ma6teA cytind^A 
to ijohtzl cyZ:indzu 

• ConndctiviQ tinz6 ^n.om ma^teA cytindeA to 
'A)hQ.QZ cytlndoASi 

• ^haoJi cyZAjndeA and piston opwation 

• BKakuhoQ. a6^QjnbZy opeAotion and bn.ak(idn.im 

• WhtoZ cytindeA ^iza di{^{^2A^yitiaJi 

• RoX/iacting ^pnlviQ^ 

tMe tnjCLn^paA(Lnctz6 and chants to oMitt^t in 
dtvzloping tha topic o^ tha opoAotion o^ a 
hydhjoxitic bn/ika ^y^tom. See In^tmictijonaZ . 
^atoAiaJU at tka md o^ the. unit. (Re<{. A, 
pp. 333-335; Re^. C, pp. 516-51S] 

II. Hydraulic Components 

A. Brake fluid Exptatn tha {^unctiowt^ and chaAacteAUttc^ o^ 

hydAauLic bnxika f^Jtuud. Include 6uch 

ckoJtjactQAA^tic^ 0^2 

« 

• T/t.ayu>mit6 pA.e64uAe 

• ChmiaaZZy inoAt 

• FA.ee iloi^iing at aJUi tmpoAotuAU 

• High boiting point 
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The Brake System 

CXMENT OUTLINE UNDERSTANDINGS AND TEACHING APPROACHES 

• Lou) in.zzzinQ point 

• LubMyicjOiYit 

• LOYIQ tL{^Z 

0 Compcutibtz mXh otheA bH.akz ^Jitju.d(> 
(ReiJ. C, p. 578) 

Explain thz e({({ec;t6 Oti thz bnjakz ^y^tm 
pp. 57«-579) 

P-cdcoA^ thd Statz and ^odeAaZ ^^tandoAdU that 
Ynanu^acXuAQA& 0({ b^akz {^luuid muJit mzat and 
thz hnpontancz o^ u^ing a quoLUty product. 

B. Master cylinder Explain thz (^uncjtion^ and opeAotion o^ thz 

mx^toA cytindeA ^Aom thz beginning thz 
apptizd itAokz to thz znd o^ thz Azlza^z 
^tAokz. Includz thz ffiULouxing itmir: 

0 Vluld A2M2AvoiA and cap 

• CyltndeA and pt6ton oM^mbty 

• Chzck vatvz avid pt&ton 6p^ng 

• MeXoAing valvz6 

Compzn^atoAy pofit 

[Rzi. A, pp. 335-33a; Re({. C, pp. 513-574, 
576-57S) 

tUe tAan6paAQ.Yi(u.2M , chants, and thz actuat 
dzvicz to ai>6iMt in dzvzloping thz topic 
thz ma&toA cytindzA. Szz InbtAuctional 
ifiotznAJxJU at tkz znd o^ thz imLt. 

Explain thz ^anction^ and opzAotion C({ tkz 
dual rnx^tZA ctfUndz^. (Rzf^. A, pp. 539-340} 
ReiJ. 8, pp. 29-4—29-5; Rz^. C, p. 518) 

Brake lines Vt6C(i66 thz {^unction^ and con6tAuction o^ 

b/takz linz6 including both htzzl tubing and 
ilzxlblz ko6^g. (Re^. A, pp. 340-341) 



The Braking System 



CXMBENT OOTLINE 

D, Wheel cylinders 



III, Mechanical Components 

A. Brake pedal 

B. Brakedriiras 



lUDERSmNDINGS MJD TEACHING APPROACHES 

ExplOyin tho, ^unctLoyu and opoAjoutLon thd 
vohdoZ cytindeA. JncZad'' 4>uch iXmb o^: 

• Hou/>^ng 

• RubbeA cap-6 

• ExpandeA& 

• Vix^h n.odb 

• Vu^t boot^ 

• Sajlq, dyL^^Uimce, 

U6Q, t^ian6paA(incUz6 , ckaxtb, and the. actuaZ 
ddsjlcQ, to a^6^t Aji ddvzloplng the, topZc 
u}heeZ cylinder. (Re^, A, pp. 341-342] 

V^cuAi6 the vojiloix/a typu i^heeZ aytinde/u 
116 ed ^n hyd/uiuZlc bnake -6t/-6^em4 Zmh'dyOig: 

• Straight ' bo ^e, ^^ngle-f:>AJ>ton 
§ StAaight-bo/ie, double- piston 

• Step-bon.e 

(Re<(. A, pp. 342-343; Re^. B, pp. 29-10— 
29-n] 



ExpZjouLn mechanZcat advantage 06 ^ KoZate^ to 
the bfwke pedaZ am, ayid ^hou) hou) the {^o/iae 
applied by the ^oot Lb incAexx^ed at the 
ma6teA cylindeA piston. 

The brakedrtun bolts to the wheel hub and 
surrounds the brakeshoe assembly. The center 
section of the brakedrum is stamped steel and 
the outer rim is cast iron. 

Explain the ^unxition^ and type^ o^ bnakedAum 
comoytly uused on vehtcJie^. [Rz^. A, pp. 
345-347; Re^. C, pp. 5J5-5J6) 



The Brake System 

OCMTENT OiniJNE 

C. Brakeshoes 



D. Brake linings 

E. Backing plate 

F. Stoplight switch 



G. Brake warning 
light switch 



UIOBRSTANDINGS AND TERCHWG APPIO^CHES 

EKpl(Un thz luncZioM and ddbign bHJxkt6hot6. 
Include ^uc>i topics cu* 

• Shapz o<{ 6hoz 

• O/eb 

• Sdcondaxy 6hoz 

• Holddom atLp6 

• Anchor pin 

(Re({. A, pp. 545-344) 

Explain thz {^uncitLoM and cjompo^iXAjon o<J 
p^imajiy and hoxiondoJiy bnakz tining6. 
(Re({, A, pp. 344-345; Re({. C, p. 57 5) 

Explain thz jJuwatcowA and coYi^xAuttion oi thz 
bacfUng platz. (Re<(. A, p. 343) 

Explain thz {^im(itLoYit> avid opeJiaXion stop- 
light 6iautckt& including thz rmchanicat 
and hyd/LOuJUa typej>, (Re<J. 8, p. 29-24) 

Explain tkz ^unctioni> and opzJtation bnxLkz 
u)an,ning light 4tuctche6 commonZy used on 
vzhijcJtt6. (Re<J. A, p. 540) 



QUESTIONS FOR REVIEW 

1. What are the two main sections of the master cylinder body? 

2. Why are the pistons in the front-wheel cylinders usually larger than 
rear-wheel pistons? 

3. State a basic rule regarding pressure on a liquid, 

4. What is the most common type of brake lining material? 

5. Why is the outer rim of the brakedrum made of different material than 
the center section? 



6. Explain the function of the backing plate, 
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The Brake System 

INSTRUCTIONAL MATERIALS 
TEXTBOOKS 

(A) StOCkel , M. W. Auto mechanics fundamentals. Homewood, 111. Gnodheart- 

Willcox Co. , Inc. 1969. 

(B) ^Auto service and repair. Homewood, 111. Goodheart-Willcox Co., 

Inc. 1969. 

(C) Toboldt, W. K. & Johnson, Larry. Motor servicers automotive encyclopedia. 

Homewood, 111. Goodheart-Willcox Co. , Inc. 1968. 

REFERENCE BOOKS 

Bendix Corp., Friction Materials Division. BraT<e facts handbook. 
Cleveland, Tenn. The Division. 

Brake service manual. Cleveland, Tenn. The Division. 

Chek-Chart Corp. Coi* service. Chicago, 111. The Corporation. 1969. 

H. K. Porter Co., Inc., Thermoid Division. Brake service manual. 
Pittsburgh, Pa. The Division. 1965. 

TRANSPARENCIES 

Brakes. DCA Educational Products, Inc. Nine transparencies, color. 
Purchase - DCA Educational Products, Inc. 

Brakes. Universal Education and Visual Arts. Four transparencies, 
color. Purchase - Universal Education and Visual Arts. 

CHARTS 

Brake system. General Motors Corp. Free - General Motors Corp. 
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Unit 3 



V 

OBJECnVES: 

• To understand the operation of automotive drum brakes 

• To understand the operation of automotive disc brakes 

• To understand the operation of automotive power brakes 



CONIEWr OUTLINE 
I. Drum Brakes 



A. Parking brakes 



1. Integral 



UNDERSTZ^INGS AND TEACHING APPPDACHES ' 

EKplain tha {^ixnojtioM and opoAxjution tha 
duo-^eAvo, 4>Zngte.- anchor, ^zl^-ad justing b^afee. 
Include 6uch 06: 

• WfieeX cylindeA 

• PnJjncuiy -6 hoe and tining 

• SacondoJiy ^hoa and tiwing 

• HoZddom 6pHA.ng6 and ctip6 
» AdjiUtLng -iC/Leto and ^pHAjig 

• AnchoH. pZn and plate. 

0 Adjusting tdxjzh. on, cabta 

• ReX/uicXiwg 6pnJjiQ6 

U6e tnayUipcuizndlu and tha adtmZ dov^ca to 
a^6AJ>t A^n dovdZopAng tha top^^c o^ d/ium bnaku. 
See Jn6tAactxonal i^atoJuaJU at tka dvid o{^ tha 
untt. (Re^. C, pp. 520-521) 

The parking brake is a manually operated 
mechanical brake. (Re^J. A, pp. 352-353; 
Re^. C, pp. 529-530) 

The integral type parking brake consists of 
a brake lever mechanism (hand or foot) in 
the driver^ s compartment connected to the 
rear-wheel brakeshoes. 
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Types of Brakes 



OCMENT OUTLINE 



2. Independent 



B. Electric brakes 



UNDERSTANDINGS AND TEACHING APPROACHES 

Explain tka ^uncitioyi6 and opoAoutton tha 
/LeciA-K/^ee£ pcuikA^Q b/iakt. Include 4iuch iXm6 

• Pa/iiUng bnxika lavoA machanUm 

• Cablz and conduuit 
$ Equatizlng Im2A 

$ B/iakuho^ acMvatinQ t^vzu 

U6e tAan6pa^^n(Uu and tha acJuaJi davica to 
oM^iJit in d^voJLopinQ tha topic o{^ pcJikUyiQ 
bn.akQM . 

The independent type parking brake consists 
of a brake lever mechanism in the driver's 
compartment connected to a brakedrum 
attached to the drive shaft. 

ExpJixiin thd ^oHcXtoKii and opoAotton o<$ tho. 
dhyivd-^haf^t typa pan,king bnaka. Include ^uch 

• Pcuiiu^ng bmkt tovoJi mdchaYiUm 

• Cabld OH. Kod contKotii 

• ExtoAnaZ on. contnncting typ^ 

• IntoAmt oh. zxpandUyiQ typo. 

In New York State electric brakes are required 
on trailers weighing over 1000 pounds • 

ExpZoA^n thd ^uncJ^on6 and optnaXion o^ zlaQjJvic 
bKak2M. lYicLtixda 6ach itm6 06- 

• ContM,oZJivi on. n.hQ.04itat 

• ElQ.<itAomaQmt 

• 8>wfee6fioe aoJimtlnQ muckavuMm 

• Rat^cXing ^pnyinq 
(ReiJ. C, pp. 534-535) 
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T>T3es of Brakes 

CCMENT CXJTLINE UNDERSTANDINGS AND TEACHING APPROACHES 

II. Disc Brakes Disc brakes reduce the tendency toward brake 

fade. 

Explain thd {^uncX^oM and opoAcution the, 
dUc b^ak^ commonty uA>e,d on ve.kicZu. IncZudd 
6uck AXe.m6 06; 

• Adva^vtagU and di^advantagu 

• Vi^c on, AO ton. 

• Splash ^IvLoId 

• CaLipzn a^^mbty 

• Piston 

• Inboard and oiUboaA.d Lining (U^mbtiu 

• Vu^t bootAi and ^naJU 

• lidtojiLng vaZv^ 

• ?n.opon;tio\u.ng vaZvd 

{R^. A, pp. 350-352; R^. C, pp. 522-529) 

III, Power Brakes Power brakes reduce the braking effort 

required by the driver and supply the extra 
force needed for quick stops and secure 
braking. 

Most power brake systems use the engine ^s 
intake manifold vacuum and atmospheric 
pressure as the source of power. 

P>c6ca64 th^ {^acXonA that havd mado, XX ndCd^^a/iy 
to Incn^do^Q, tho, bn.atu.ng {^on.cz. Inclado, 6uch 

• ^(ilght and ^pddd o^ vdkicJiu 

• StzQ. tirrUJuitLon^ o{^ the, whddZ cytLndzn. 

P>c6ca6>6 thd {^unction^ and opoAatyion po{^)£A 
bhjaku commonly a6ed on \)Q}iidiu. Includd 
6aah AJiom ojs the, {^olloi^^ng du/vtng the, 
n.eJie,cu^e,d and de,pn,U6e,d pe,dal po6AJU,onA>i 

• Cont/iol chambeA 

• Voi^QA chambeA 



ERLC 
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Types of Brakes 

aaSPIENT OUTLrNE UNDERSTANDINGS AM) TEACHING APPROACHES 

• OpeAdting and coyitAol valve, 

• PoweJi p^ton and diaphiajn 

• Vlaph/um xojtwin 6p^ung 

• Vacuum inpuut and c^ecfe vaZv^ 

• M(X6^eA cytindoji pvUik n.od 

• Mcw^CA cytindoA 

ti6e tAan^pa/i^nCyCu and the, actuat device, to 
oA^i^t in de,veJiop-ing the. topic of^ povoeA b^ake, 
opeAotlon. See iMt/iuctional MateAia£>6 at 
the, end the, unit. (ReiJ. A, pp, 353-356; 
Rej^. C, pp. SIUSIS) 

QUESTIONS FOR REVIEW 
1. How does the primary lining differ from the secondary lining? 
2; What is the purpose of the equalizing lever on parking brakes? 

3. Explain the operation of electric brakes. 

4. What is the purpose of the metering valve on disc brakes? 

5. Why is a proportioning valve necessary on disc brakes? 

6. Explain the operation of the power brake. 

7. Explain the difference between the internal expanding and external 
contracting type parking brake. 

8. What factors determine the amount of effort a power brake will apply? 
INSTRUCTIONAL MATERIALS 

TEXTBOOKS 

(A) Stockel , M. W, Auto mechanics fundamentals, Homewood, 111. Goodheart- 
Willcox Co. , Inc. 1969. 

(C) Toboldt, W. K. & Johnson, Larry. Motor servicers automotive encyclopedia. 
Homewood, 111. Goodheart-Willcox Co. , Inc. 1968. 

REFERENCE BOOKS 

Bendix Corp., Automotive Service Division. The inside story of disc 
brakes. South Bend, Inc. The Division. 
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Types of Brakes 



Bendix Corp., Friction Materials Division. Brake facts handbook. 
Cleveland, Tenn. The Division. 

Brake service manual. Cleveland, Tenn. The Division. 

Chek-Chart Corp. Car service. Chicago, 111. The Corporation. 1969. 

H. K. Porter Co., Inc., Thermoid Division, Brake service manual. 
Pittsburgh, Pa. The Division. 1965. 

FILM LOOPS 

Nomenclature and adjustments for self-^adjusting brakes. DCA Educational 
Products, Inc. sound, color. Purchase - DCA Educational Products, 
Inc. 

TRANSPARENCIES 

Brakes. DCA Educational Products, Inc. Nine transparencies, color. 
Purchase - DCA Educational Products, Inc. 

Brakes. Universal Education and Visual Arts, Four transparoncies* 
color. Purchase - Universal Education and Visual Arts, 
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Unit 4 



OBJECTIVES 

• To be able to conduct a customer interview that will assist in 
determining possible causes of brake problems 

- • To be able to conduct a road test to verify the customer's complaints 

• To be able to adjust and correct malfunctions in drum, disc, power, 
and electric brake systems 

CCKTENT OUTLINE UNDERSTANDINGS AND TEACHING APPROACHES 

I. Preliminary Procedures 

A. Customer interview PeucXop KKiiXk tkn tn,cUnt(U> a tut o{) Itam 

i\jlUck nJOiild li^tp a m^ckanA.c to gcUliM. citt tiiz 

• NatiiAd o{) pKoblm 

• VuAcition 0^ pKOblm 

• ?n.Q,vioaA KdpcuJUi to b/tafie ^^y^tm 

• TJjDQ, OK mULoxiQQ, >6^Hce ^IcUit b^akd ^eAvX^ca 

Have, t/icUmu Koto, play 6(iv2Aat ^^uatioyu 
A.nvolvX.ng an X.yUeAvA.ejiA) b2XL{)(i(in a mo^chayUa 
and a cu^tomoJi. Have, t/ialme^ dvatuaXd thd 
ln{^oKma;tion gaXheAdd da/u.ng dach intdAvA^ow 
and ^uggut i^ay^ to impKovd commuYiicxition^ . 

B. Road-test vehicle Road-test the vehicle to verify the customer's 

comments and have firsthand information regard- 
ing the problem. 

V^^ciU6 thd pKdcaiution^ to takd fae^Jo/te mafu.ng 
thd n.oad tut. IndLudd 6uch AXdm a^: 

• VKotddting thd ^dot nJ-iJlk a 6dcit covdA 

• Havtng citdan hand^ and {^ddt 

• Rdmoving 6haAp tooJU {^n.om pockiU^ 
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Diagnosis and Correction of Brake Problems 

CXKTENT CXJTLINE UNDERSTANDINGS AND TEACHING APPROACHES 

• Having pQAmi^^lon to opQAcutd thd ve,kicZ^ 

• SalQ^cting thd (Vie,a ion, thd Koad tut 
0 Obeying alt tna^iic Zaw6 

• CcuUng ion, vdliicJid untLi it u ddiivQAdd. 
to tho, cix^tomQA 

VyU>CiU>6 thu condJjtioyis that should be notdd 
dixhlvig thd n,oad tut. RnZatd thuo, condJJxoyUi 
to ^pdCA^ilc maJi()Unction^ that mJUi have, to bo, 
conAzcteA, Include 4>ach AXdm 06: 

• PedoZ action 

• No^e on, chattoA 

• Putt OK le,ad 

• Ghjxb on. dtvQ, 

• Vhjag on lohdeZ on. wheztb 

• B/tafee iado, 

• E^Vwutic action \^)hcn toet 

ViACiit6 the othoA component panX^ that need 
to be checked duning the noad te^t. Include 
^uch iXemii oi : 

c Shock ab^ionben^ 

• i^heeZ atinement 

• ^heel beoAlngh 

• Steering ^y^tem ' 

II. Brake Inspection VemonJ^tnate the pnocedaneM ion. iYi^pecting and 

and Adjustment adjusting the automotive bnake ^y^tem. Include 

6uch iXemii oA : 

s Bnjike pedal 

• Stoplight ^wiXch 

• Vluld level 

• ijJheel cylindeu 
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Diagnosis and Correction o^ Brake Problems 
CONTENT OTJILINE UNDERSTANDINGS AND TEACHING APPROACHES 

• B^tako^hod cu^mbtLo^ 

• Anchor plyib 

• SucUU 

• Contact points 

• PaAktng b^aku 

• Btddding hydAaultc 6ij6tm 

• Bxakz tinu and ho62^ 

• W^ee£ bojxJvinQ^ 

• St^2AA.ng pa/uU 

• Shock ab6o/ibeM 

III. Drum Brake Service 

A. Master cylinder Vmon^tAatz the p/ioccduAU {^oH. checking a 

ma6t2A cytLndeA on the ccui. Include ^uch 

• FZiUd level 

• Vent hole tn ^WieA cap. 

• ExteAnaZ leak^ 

• VhJjnoAy cup cleoAance 

• InteAnaZ leak^ 
{Rei. B, p. 29-6] 

Vmon^thjxte the pM.oceduAe^ {^on. ^ehvloying a 
ma/steA cytindeA. Jnciude ^uch itm6 06: 

• Removing cy Linden, {^Aom vehicle 

• Vljidb^ejinbllng 

• Cleaning 

• Honing cylinder 
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Diagnosis ;inil Correction of Brake Problems 

COslTENT OLm.INE UNDEI^TANDINGS AND ItyVQlING APPRDAaiES 

• Acf/avtcug 

• Lubn^icating 

• Rep£acuig on vdiictt 

(Rci^. 8, pp. 29-6—29-8; R(i{{. C, pp. 540-541] 

B. Brake lines Vmon6^tAcite tlid fyioc^diiAU {^oh. cho^ckhiQ b^aka 

LLnu and lw6U {^on,i 

• Kinlz^ 

• Ab^(Uion6 

• So{^t ipoti 

Vdmon^tAcuto, the, p^oczdnJiu ^oK malu.ng a connec- 
tion In the b^ake -tine, A, pp. 340-341] 

C. Brakedrums Inspect the brakcJrum each time it is rerr.oved 

from the whee 1 . 

VamoiUtA(iti2. the p^ioccdu/iu (^o^ oupccting a 
b.\ak2.d^m {^o^: 

• Sco^e^s 

• C^ack^ 

• Heat ckcciz^ ' 

• Bctbwitth 0^ tapeji 

• BoaaqZ ^hapc 

• Oijut-o{^-^ound 
{Rt{^. B, p. 29-27) 
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Diagnosis and Correciion of Brake Problems 

Camm OOTLINE UN13ERSTANDINa> mo lEAailNG APPROACHES 

VtmomtAcite, the. p^oce^du^d^ (^oK amoving a 

Rrakedrums that are more than 0.010 of an 
inch out-of -round or have scores more than 
0.010 of an Inch deep need to be turned or 
ground to restore a smooth and concentric 
surface. The maximum increase in drum size 
must not exceed 0.060 of an inch or the limits 
set by the manufacturer. (Rej^- p. 29-22) 

VmoMtAcit^ tho, p/LOceduAe^ {^o^ tuAYiLnQ and 

(Rei5. B, p. 29-22; R^. C, pp. 537-538) 

VmoMtnxJutd tho. pK0CQ.duA2^ (on. cleaning a 
machZmd b^alztdJim. 

D. Brakeshocs VmoMtJiatd tho, p/iocediUici6 (^on. ^zmovlng 

8, pp. 29'N-29-J5) 

VmoMtAatz the p.UJ(izdiiA^6 {^on. l^pdcting 

bKcdze^shoa^s ^ox: 

• Vistohtion 

• Bxokdn i{)2,Zd^b 

• Wo/in OK di^to/itdd anahoK pin hott6 

E. Brake linings Vmon^tAaXd the, pKocediiAe^ ^oH. ln^pe.(itlyiQ 

b/iafee Lbhing^ to deALeAmine- 

• Heed (^OK Keptacement 

• ftu^id and gKea6e coyvt£imZnatA.on 

• WoAped 6 ho OA 

0 OvQAA-ized d/uwi6 

Vemon^itAote the pn.oc.ediin.eA {^ok nJ^vetlng b^jake 
tiyitng^ to bnakeyslioe.^ xjictadLcng the pnepanxL- 
tlon the 6hoe^. {Re{^. 6, pp. 29-7 5—29-/6; 
Re^. C, pp. 536-537) 
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Diagnosis and Correction of Brake Problems 

CONIEOT CXJTLINE UNDEPSTANDU^GS AND TEACHING APPRCACEIES 

VmoYiiitKcutz thz p^oczduAU ^oh. g/u,ncUng 6/afee 
pp. 29-75—29-/7) 

Explain thz condLtion^ that n^zqiXAJiz thz a6e 
6, pp. 29-2/-29-22) 

F. Wheel cylinder VmoYi^t/uxtz thz pHjOdzduKU ^o^ chzckA.ng a 

whtoJL cytindoji on thz cjjui. 

Vmon^t/iatz thz pKoczduAt6 ^o^ ^QAvlcing a 
w^ee£ cyJLindoJi. Incladz 4>uch itzm oi: 

• RmovA^ng cylindeA ^/tom vzkLcZz 

• VAJiOii^mbLivig 

• Ctzan^ng 

• Honing 

• RzpcuJLing 

• Lub/vLccuttng 

• A66mbtlng 

• RzpiacXng cy.tindeA on vzhMilz 

• ConmcXA.ng to bn.a\iz tim 

• Blzzd^ng thz cyZJjidzh. 
(ReiJ. 8, pp. 2«-/2-29-/3) 

G. Backing plate Vmon^t/icUz tkz p^oazduA2^ {^o^ 62A\)JicAyig thz 

backing pZatz yincZudlngt 

• In^pzcting {^on. darnagz on. dztznA^onjOition 

• CtzayUng 

• Lubnlcjcuting 

• JJigktzYUng 

Vmondt/iotz tkz aXtaahlng o^ thz b/iakz6hoz 
(Ki^mbly to thz backing platz {^on. both f^nont 
and back vohzoJU. (Re|{. 8, pp. 29-/7— 29-/S) 
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Diagnosis and Correction of Brake Problems 



coNTEasrr cxjtline 

H. Stoplight switch 



I • Brake warning 
light switch 



J. Parking brakes 



K. Troubleshooting 



IV. Disc Brake Service 

A. Caliper 
assembly 



UNDERSTANDINGS AND TEACHING APPROACHES 

VmoMtnatz tkz p^oczdu/iu {^o/i chzcfUng thz 
opviatlon 0^ a ^toptiqht ^uOAXch. 

n.zptaxiing, and adjuusttng a ^toptigkt 6u)^ch. 

VmonstA^dtz tkz pH.oczduAZ6 {^o^ ckzcklng thz 
opzAation b/iakz woAning tcght 6uiitchz^ 
A^nzludLng thz- 

• EtzcX/oLcaJi qaacixaX 

9 Hydjiautic zuicuuit 

VmoMt/txitz tkz p^oczduAZ6 {^on. /izmovZng and 
^zptacing a b^akz woAnX-ng ilgkt 6'MXch. 

Vzmon^tAjcutz tkz p^ocQjduAZ6 {^on. adjusting /izoA- 
u)hzzt typz poJifUng bnakz6. (Re^J. B, p. 29-24) 

VzmoyUit/axtz thz p^oczdu/iZ6 ^on. adjtUitLng and 
^zn.\}l(iA.ng d/Ltvz-^ha^t typz pankX^ng bH/ikU. 
(Rei5. B, pp. 29-23—29-24) 

Vzvzlop tAoabtz6 hooting pH.oczdvJi2M ^oH. bKakz 
pn.obtzm. InoZudz 6uch itoM^ 06: 



Spongy pzdaJL 

Ekcz&^^vz pzdaZ tAavzl 

Pzdal goz6 to {^loon. whzn djzp^z66zd 

EKCZ64iZvZ bMkz p/lZ&6UAZ 

Pzdat hop 
Bnakz6 d/iag 
B^kZ6 gnab 
Bnjikzi> iadz 
Bnxikz6 chattvi 



VzmorUit/uitz thz pn,oazduAZ6 ^on. ^z^vZcyinQ a 
catipzn. oM^mbZy. Indtudz 6uch AXom 06: 

• Rzmovtng {^Hjom 6p^dJiz 
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Diagnosis and Correction of Brake Problems 



B. Disc 



V. 



C. Proportioning and 
metering valves 



Power Brake Service 



CONTENT OUTLINE UNDERSTANDINGS AND TEACHING APPROACHES 

• VAJiauombtLYiQ 

• ki^^^mbtiYiQ and atinlng 

(Rz^. B, pp. 29-25—29-30; R^. C, pp. 522-52g) 

Vmoyu>t/icutz thz p/ioczduAU ^o^ hOAvjicAJ^iQ a 
dU^c yincluding: 

• TkicknU6 chzck 
[Rzi. B, p. 29-29) 

VomoYU^injoutz tkz p/ioazdu/iU ^oK KomovlnQ and 
^zplacing p>iopoKtA,OYiinQ and meXzu^ng vaZvU. 
iRe4. B, pp. 29-30—29-3/) 

VomonAtAoXz thz p/ioazduAU {^on. ^2J^\)lQA.nQ thz 
poiA)eA bnxxkz uviit yinctudZng: 

• Removing in.om vzhiclz 

• V^a662mbting 

• RzpOyi/ving 

• A^6Zmbting 

- Attaching to vzkiclz 

• Adjusting 

VI. Electric Brake Service Vzmon.tt/tjoutz thz fj^oczdu/iU ion. adjix^ting and 

6eAvl(Ung dizcAJiLc bnakoM commonly u/icd on 

Have t/ixunzu ^(Vivlcz auXomotivz bnakc ^(j^tzmi^ 
untiZ they dzvdiop enough pn.o{^jicxzncy to be 
ablz to zntvi the ^iztd a6 an automotive bKokz 
mQjchanZc. Jnciudz 4iuch job^ a6: 

• ConducJxng cii6tomeJi IntoAvlow^ 

• Road-tutLng vchX.cJta^ 
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Diagnosis and Correction of Brake Problems 

OONTEIvTr OUTLINE UNDEKSCttTOINGS AND TEACHING APPROACEffiS 

• SeAvZclng dUium b^kt6 

QUESTION FOR REVIEW 

1. Name the causes and corrections for a spongy brake pedal. 

2. Explain how to inspect brakeshoes. 

3. Name five problems that could be detected by examining the brake lining, 

4. Explain the general practice for determining when to use oversized or 
standard thickness linings. 

5. Explain the procedure for adjusting the internal expanding transmisiiion 
mounted parking brakes. 

6. Explain how to adjust the external contracting transmission mounted 
parking brake. 

7. Explain how to adjust rear-wheel parking brakes. 
INSTPUCTICmL MATERIALS 

TEXTBOOKS 

(A) Stockel , M. W. Auto meahaniaa fundamentals. Homewood, 111. Goodheart* 

Willcox Co. , Inc. 1969. 

(B) Auto serviae and repair. Homewood, 111. Goodheart-Willcox Co., 

Inc. 1969. 

(C) Toboldt, W. K. & Johnson, Larry. Motor servicers automotive encyclopedia. 

Homewood, 111. Goodheart-Willcox Co. , Inc. 1968. 

REFERENCE BOOKS 

Bear Manufacturing Co. Fundamentals of disc brake service. Rock Island, 
111. The Corporation. 1969. 

Fundamentals of drum brake service. Rock Island, 111. The 

Corporation. 1968. 

Bendix Corp., Automotive Service Division. The inside story of disc 
brakes. South Bend, Ind. The Division. 
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Bendix Corp. , Automotive Service Division. Fewer brake service manual. 
South Bend, Ind. The Division. 

Friction Materials Division. Brake facts handbook. Cleveland, 

Tenn. The Division. 

Brake service manual. Cleveland, Tenn. The Division. 

Chek-Chart Corp. Car service. Chicago, 111. The Corporation. 1969. 

Forier, L. C. , ed. Motor ^s auto repair manual; 33d ed. New York, N.Y. 
Motor. 1970. 

H. K. Porter Co., Inc., Thermoid Division. Brake service manual. 
Pittsburgh, Pa. The Division. 1965. 

Milton, John, ed. Chilton's auto repair manual. Philadelphia, Pa. 
Chilton Book Co. 1970. 

Raybestos-Manhattan, Inc., Grey-Rock Division. Brake service manual. 
Manheim, Pa. The Division. 1965. 

Wagner Electric Sales Corp. Brake maintenance manual. Newark, N.J. 
The Corporation. 

35 mm. SLIDES 

Fundamentals of disc brake service. Bear Manufacturing Co. 47 slides 
color. Purchase - Bear Manufacturing Co. 

Fundamentals of drum brake service. Bear Manufacturing Co. 54 slides, 
color. Purchase - Bear Manufacturing Co. 

FILM LOOPS 

Arcing brake shoes. DCA Educational Products, Inc. sound, color. 
Purchase - DCA Educational Products, Inc. 

Assembly procedures for disc brakes. DCA Educational Products, Inc. 
sound, color. Purchase - DCA Educational Products, Inc. 

Assembly procedures for self-adjusting brakes. DCA Educational Products, 
Inc. sound, color. Purchase - DCA Educational Products, Inc. 

Bleeding hydraulic brakes. Modern Talking Picture Service. Modern 
Learning Aids Division. 4 min. sound, color. Purchase - Modern 
Learning Aids. 

Disassembly procedures for disc brakes. DCA Educational Products, Inc. 
sound, color. Purchase - DCA Educational Products, Inc. 

Disassembly procedures for self -adjusting brakes. DCA Educational 

Products, Inc. sound, color. Purchase - DCA Educational Products , In 
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Hov to machine a disc rotor ^ part I and II. DCA Educational Products, 
Inc. sound, color. Purchase - DCA Educational Products, Inc. 

HoV to rota- finish a disc, DCA Educational Products, Inc. sound, 
color. Purchase - DCJf^ducational Products, Inc, 

Nomenclature and adjustments for self-adjusting brakes. DCA Educational 
Products, Inc. sound, color. Purchase - DCA Educational Products, 
Inc. 

Rebuilding brake wheel cylinders. Modern Talking Picture Service, Inc. 
Modern Learning Aids Division. 4 min. sound < color. Purchase - 
Modern Learning Aids. 

Rebuilding the master cylinder. Modern Talking Picture Service, Inc. 
Modern Learning Aids Division. 4 min, sound, color. Purchase - 
Modern Learning Aids. 

Replacing Bendix brake shoes. Modern Talking Picture Service, Modern 
Learning Aids Division. 4 min, sound, color. Purchase - Modern 
Learning Aids . 

Turning front brake drums ^ part I and II. DCA Educational Products, Inc, 
sound, color. Purchase - DCA Educational Products, Inc. 

TRANSPARENCIES 

Brakes^ DCA Educational Products, Inc. Nine transparencies, color. 
Purchase — DCA Educational Products, Inc» 

Brakes^ Universal Education and Visual Arts. Four transparencies, 
color. Purchase - Universal Education and Visual Arts. 
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Final Examination Part 1 — Fill-In Statements 

Directions: For each statement, write the item or phrase that, when 

inserted in the blank, will correctly complete the statement. 

1. The two main sections of the master cylinder body are RESERVOIR and 
PRESSURE CHAMBER . 

2. Nonflexible brake lines are generally made of STEEL . 

3. Excess hydraulic fluid in the brake wheel cylinders is returned to the 
reservoir by way of the COMPENSATING PORT and BREATHER PORT . 

4. Air in the hydraulic system can be exhausted by BLEEDING the brakes. 

5. The wedging action of the brakeshoes is termed SELF-ENERGIZATION . 

6. The ability of the primary shoe to transfer motion to the secondary 
shoe is termed SERVO -ACT I ON . 

7. The operating temperature of disc brakes is LOWER than on brakes of 
the conventional type. 

8. The resistance to motion between two objects in contact with each 
other is called FRICTION . 

9. The brakeshoe assembly is attached to the BACKING PLATE . 

10. A small amount of air in the hydraulic system would cause A SPONGY 
pedal action. 

11. Hydraulic pressure may be TRANSMITTED through a flexible tube, 

12. Brakes tend to fado when they are HOT. 

13. The cable operated self-adjusting mechanism operates when the wheel 
rotates in the REVERSE d irection. 

14. Pressure is held in the brake system by a CHECK VALVE > 

15. The solvent to use when cleaning a wheel cylinder is ALCOHOL . 

16. Liquids can transmit PRESSURE . 

17. The purpose of the master cylinder is to PRODUCE PRESSURE . 
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18. The reservoir of the master cylinder should be filled to within | - 

of the top. — 

19. A clogged compensating port will cause the brake to DRAG OR LOCK , 

20. Wheel cylinders are usually fastened to the BACKING PLATE . 

21. Brake linings are composed mostly of ASBESTOS , 

22, A proportioning valve is used with DISC brake systems. 

23, Brakes that automatically maintain the proper drum-to-lining clearance 
are called SELF-ADJUSTING . 

24, Brakes change kenetic energy into HEAT ENERGY , 

25, Confined liquids cannot be appreciably COMPRESSED . 

Final Examination Part II — Matching 

Directions: In the space provided to the left of each item in Column I, 
write the letter of the word or phrase from Column II which 
best defines the item in Column I. 







Column I 




Column II 


1. 


^ H 


Compensating 


A. 


Type of parking brake 


2. 


G 


Chemically inert 


B. 


Head nut 


3. 


A 


External contracting 


C. 


Wheel cylinder 


4. 


J 


Finned drum 


D. 


Push rod 


5. 


M 


Serve action 


E. 


Self -energization 


6. 


L 


Static pressure 


F. 


Asbestos 


7. 


K 


Star wheel and lever 


G. 


Brake fluid 


8. 


C 


Step bore 


H. 


Master cylinder 


9. 


_0_ 


Metering valve 


I. 


Power brake unit 


10. 


E 


Wedging action 


J. 


Dissipate heat 








K. 


Self-adjusting mechanism 








L. 


Check valve 








M. 


Secondary shoe 








N. 


Internal expanding 








0. 


Disc brakes 
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Final Examination Part III — Multiple Choice 

Directions: For each statement place an X in the space to the left of the 
choice that most accurately completes the statement. 

1. The check valve of the master cylinder is located in the 

(a) reservoir 
X (b) pressure chamber. 

(c) breather port 

(d) piston 

2. The secondary cup is located on the 

(a) wheel cylinder 

(b) reservoir 

(c) flexible lines 
X _ (d) piston 

3. A metering valve would most likely be found in the hydraulic system of 

(a) air brakes 

(b) conventional brakes 
X (c) disc brakes 

(d) electric brakes 

4. The recommended maximum allowable oversize diameter for reconditioned 
drums is 

X (a) .060 in. 

(b) .125 in. 

(c) .030 in. 

(d) .120 in. 

5* The material used for the braking surface of brakedrums is 

X (a) cast iron 

(b) wrought iron 

(c) steel 

(d) bronze 

6. A properly adjusted brake pedal would have free movement of 
fal ^- - 

32 16 

Cc) I" - 
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7. The proportioning valve in disc brakes 

(a) prevents simultaneous failure of both front and rear brake 

systems 

(b) controls pressure to front-wheel cylinders 

(c) controls disc brake application until a specific brake line 

pressure is reached 

X (d) controls pressure to rear-wheel cylinders 

8. Brake fluid is returned to the reservoir by the action of 

(a) push rods 

' (b) air pressure 

X (c) retracting springs 

(d) vacuum 



9, Damaged brake lines should be replaced with 

(a) brass tubing 

(b) single-wall steel tubing 

(c) copper tubing 

X (d) double -wrapped, coated steel tubing 

10, Bleeding screws are supplied in the 

(a) brake lines 

(b) reservoir 

X (c) wheel cylinders 
(d) pressure chamber 



11, The solvent for cleaning hydraulic brake parts should be 

(a) water 

(b) kerosene 

(c) mineral spirits 

X (d) alcohol 



12, The secondary brakeshoe usually faces 

(a) down 

(b) towards the front of the vehicle 

X (c) towards the back of the vehicle 
(d) up 

13, Static pressure is maintained in the brake lines by a 

X (a) check valve in the master cylinder 

(b) proportioning valve 

(c) slight pressure on the brake pedal 

(d) retracting springs 
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14. A brake system with dual master cylinders 

(a) requires less brake pedal pressure 

X (b) provides separate pressure to front and rear wheels 

(c) provides an auxiliary master cylinder in case of an emergency 

^ (d) provides an additional reservoir for the brake fluid 



15. Friction pads are generally found in the 

X (a) caliper , 

[b) rotor 

[c) master cylinder 
^ [d] vacuum chamber 
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Audiovisual materials are both a tool for teaching and an avenue for 
learning. While no particular amount of time is recommended for using 
audiovisual materials, it is suggested that they be used with a variety of 
learning activities and that the instructor not devote an entire class 
session to the use of such materials. 

Audiovisual materials lena themselves well to bring about a high level 
of involvement. When working with adults, it is well to remember that much 
can be learned from each other. It is with the idea of getting people 
involved and having them make contributions, that these comments are made. 

The following suggestions may assist the instructor as he prepares an 
overall plan for the use of audiovisual materials. The ideas presented 
should allow for a comprehensive coverage of the content and the efficient 
use of class time. Steps to consider are: 

• Plan the presentation (organization and methods) 

• Prepare the equipment and materials 

• Orient the class (background material) - 

• Present the lesson 

• Summarize concepts and understandings 

• Evaluate knowledges acquired 

• Followup with opportunities to explore new knowledges 

• Return the equipment and materials 

Vl(m tkd ?/i(i^^yvta;tLon ((?A.gaaczatcon and Udtkods^] 

Always preview any audiovisual material to become familiar with its 
content and to see that it correlates with the lesson. Adult students 
dislike "time fillers" and inappropriate presentations. While previewing, 
prepare comments which might answer such questions as: 

• What is being illustrated? 

• Why is the presented material important? 

• What are the important terms and understandings being presented? 

• What are some appropriate topics which could be used to stimulate 

class discussions? 

P^epo^e tho, EqiUpmwt and MateMyLat6 

Request the required equipment several days ahead of time from the 
director of adult education or person in charge of audiovisual equipment. 
Then see that it is delivered prior to the starting of the class. Before 
the class begins, practice using the equipment to become acquainted with 
its operation. Arrange the room so that everyone can see and is confortable 
Have a screen ready and place it so that the least amount of outside light 
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is reflected onto it. The wall may be used, but a screen is much more 
desirable. The larger the room and the larger the audience, the larger the 
screen that is needed. Be sure there is a table for the projector, an 
electrical outlet, an extension cord (the cord with the projector is usually 
short), and a spare projector lamp available in case the one in use fails. ' 

If the class is held during the day, be sure the room can be darkened 
and ventilated. Check to see if the lights can be turned off without shut- 
ting off. the power to the projector. At the conclusion of the presentation, 
allow the fan on the machine to cool the equipment for a few minutes before 
completely shutting off the power to the projector. 

0^^nt thz CJi(U6 [RackQnjound McutZA^ai) 

Explain to the class what they will see. Discuss the more important 
terms used and indicate the main points to be presented. 

Have the film threaded and the projector ready for use. Stop the film 
or filmstrip for discussion as the need arises during the showing instead 
of waiting until the presentation has been completed. A filmstrip offers 
flexibility for it may be used as a whole or as a part whichever is 
appropriate to the lesson. It may also be stopped at any frame for dis- 
cussion or questions. At the end of the showing give your comments and 
encourage discussion and questions from the trainees. 

SurnnoAyizz Conczpt!> and Und^A^tandyLng6 

Itemize the important learnings on the chalkboard as they are contrib- 
uted by the class. Allow time for the trainees to raise other questions 
which may le'^d to a more complete understanding. Encourage trainees to 
keep some kind of notation for future review. 

Evaluatz Knowtzdgo^ AcqiuAzd 

Prepare a list of questions which might assist trainees to evaluate 
how well they have learned the important points of the lesson. One approach 
might be for the instructor to present the question and pause for a few 
moments to allow the trainees to form their answers before responding. 
Interest could be generated by asking the trainees to keep track of the 
number of their correct answers. 

FoZZomp i^xcth 0ppo^vtuyUtiz6 to ExptoKz New Knc^zdQU 

Introduce a few new topics for discussion which will motivate the 
trainees to project their understandings. 

RztuAn thz Equlptmnt and Mat^AlaZ^ 

After the class is over make arrangements to return the equipment and 
school--owned audiovisual materials. For an item ordered from an out-of- 
school source, complete the required attendance report, prepare the material 
for mailing, and leave it so that it may be returned promptly. 
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Materials for use on the overhead projector may be prepared by hand, 
the heat-transfer process, and the color-lift process. Each method is 
described briefly for those who might wish to make their own original 
transparencies. 

GznvuxJi SuggutioM 

• Select only content that is appropriate for an overhead transparency. 

• Keep content of transparency simple. 

• Organize the content of the transparency carefully. 

• Use multiple overlays (one transparency over another) for the 
development of a concept or to show steps. 

• Keep master and overlays in register with crosshair registration 
marks in opposite comers. 

• Use color to make the transparency attractive but only enough color 
for emphasis. Color-toned sheets or colored ink may be used to 
identify parts of a drawing or picture. 

• Plan transparency for horizontal projection. 

• Use letters and symbols that are at least q-inch high. Use a 
lettering guide or dry-transfer letters and. symbols to produce 
attractive titles or labels. 

• Leave a ^- inch clear margin on all sides of the transparency. 

• Use a pointer to identify a specific part and then remove it quickly 
or lay pointer on transparency, for a hand-held pointer cannot be 
kept steady, and therefore, becomes distracting. 

• Use a sliding or hinged mask to control the rate of disclosure when 
more than one stey is included on a transparency. 

Handmdz PKo(iui!> 

Produces a simple and inexpensive transparency. 

Materials Needed 

Plastic sheet or roll - clear or frosted 
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Markers - grease pencil or pen 
Ink - transparent or india 

Suggested Procedures 

• Mark directly on the plastic sheet. This may be done in front of 
the class as the lesson is being given or may be prepared ahead of 
time. 

• Remove materials placed on a handmade transparency with a sponge or 
cloth moistened with water or a special cleaning fluid. Then the 
transparency is ready to be used again. 

Produces a transparency from almost any original that is flexible and no 
thicker than a sheet of paper. 

Materials Needed 

Plastic sheets 
Item to be copied 
Copying machine 

Suggested Procedures 

• Material to be copied can be opaque or transluscent but should have 
a carbon-type ink base (black). 

• Follow the directions for the specific copying machine and use the 
recommended type of plastic sheets. 

ColoA,'Li{ft P/voce^6 — V/iytnount 

Produces a transparency by transferring the ink of a printed picture to a 
sheet of transparent film. Only material printed on a clay- based paper 
may be used. 

Materials Needed 

Special film 

Detergent 

Flat tray 

Drymount press 

Pressure boards 

Item to be transferred 

Suggested Procedures 

• Select and test the picture to be lifted. Wet the fingertip and 
rub over an unprinted portion of the page. Clay -based papers will 
leave a white residue on fingertip. 
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• Dry the picture for S seconds in a drymount press set at 270^ F. 

• Put the picture on the coated side of the special film and place 
between pressure boards. Heat resulting sandwich for 2-3 minutes 
in a drymount press set for 270^ F. 

• Place picture axid film in lukewarm water containing a liquid 
detergent. Soak for 2 minutes or until the paper pulls easily from 
the acetate. 

• Wash clay coating from picture and dry film carefully. 

• Spray ink surface with clear lacquer spray. Allow spxay to dry, then 
mount transparency. 




PREPARING AND USING TRANSPARENCIES 
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Aline: Bringing parts into the correct position in respect to each other 
or to a predetermined location. 

Anchor pin: The steel stud which prevents the brakeshoes from rotating 
with the drum. 

Asbestos: A heal; resistant and nonburning fibrous mineral. 

Backing plate: The rigid steel plate which holds the brakeshoes. 

Brake antiroll device; A unit which holds pressure in the brake lines 
when the vehicle is stopped on an upgrade. 

Brakeband: A band, faced with brake lining, that encircles a brakedrum. 

Brake bleeding: The removal of air from the hydraulic system. 

Brakedrum: A cast iron or aluminum housing, bolted to the wheel, that 
rotates around the brakeshoes. 

Brakedrum lathe: A machine to refinish the inside of a brakedrum. 

Brake fade: The loss of friction between brakeshoes and drum caused by 
excessive heat. 

Brake fluid: A special fluid used in hydraulic brake systems. 

Brake flushing: Cleaning the brake system with alcohol or brake fluid. 

Brake lining: A friction material fastened to the brakeshoes. 

Brake pedal free travel: The distance the brake pedal moves before the 
push rod engages the master cylinder piston. 

Brakeshoe grinder: A grinder used to grind brake linings. 

Brakeshoes: The part that holds the brake lining. 

Brake warning light: A light that glows when the pressure in the hydrauli 
system fails. 

Caliper: The part of disc brakes which goes over the disc and contains th 
hydraulic components. 
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Centrifuse brakedrums: Brakedrums that have a lining of cast iron sprayed 
on the inside of the drum. 

Check valve: a valve that opens to permit the passage of fluid or air in 
one direction and closes to prevent passage in the opposite direction. 

Clearance: The amount of space between two parts. 

Coefficient of friction: The measurement of the amount of friction developed 
between two objects when one object is drawn across the other. 

Compensating port: a small hole in a brake master cylinder to permit fluid 
to return to the reservoir. 

DiaphragiT): A flexible cloth-rubber sheet stretched across an area to separate 
two different compartments. 

Disc: The circular plate against which brake lining is forced to retard 
the movement of a vehicle . 

Disc brake: A braking sys-tem that uses a steel disc with a caliper type 
lining application. 

Double flare: The end of a tube so flared that the area uses the thickness 
of two walls. 

Dual brake system: A design that uses two master cylinders to provide 
separate hydraulic systems for front and rear wheels. 

Energy: The capacity for doing work. 

Feeler gauge: A thin strip of hardened steel that is used to check 
clearances between parts . 

Flaring tool: A tool used to form flare connections on tubing. 

Friction: The resistance to movement between any two objects when placed 
in contact with each other. 

Hard pedal : An excessive amount of pressure that is needed to actuate the 
brakes . 

Heel (brake): The end of the brakeshoe which rests against the anchor pin. 

Hone: The removal of metal with a fine-grit abrasive stone to precise 
tolerances. 

Hydraulic brakes: Brakes that are operated by hydraulic pressure. 
Hydraulics: The science of liquids in motion. 

Low brake pedal : A condition where the brake pedal approaches too close 
to the floorboard before actuating the brakes. 
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Master cylinder: The single or dual hydraulic cylinder which is used to 
force the hydraulic fluid into the individual wheel cylinders when brakes 
are applied. 

Orifice: a small opening in a tube, pipe, or valve. 

Parking brake t a hand operated brake which prevents the vehicle from 
moving while parked. 

Pascal's law: Pressure exerted on a confined liquid is transmitted un- 
diminished in every direction. 

Port: Openings in cylinders. 

Power brakes: A conventional hydraulic brake system that utilizei^ engine 
vacuum to apply pressure to the master cylinder piston. 

Pressure bleeder: A device that forces brake fluid, under pressure, into 
the master cylinder so that all of the air may be removed during the bleeding 
of the hydraulic system. 

Primary brakeshoe: The brakeshoe that is installed facing the front of 
the car. 

Push rod: The connecting link in an operating mechanism. 
Score! A scratch or groove on a finished surface. 

Secondary brakeshoe: The brakeshoe that is installed facing the rear of 
the car. 

Self-energizing: A brakeshoe that develops a wedging action which actually 
assists or boosts the braking force applied by the wheel cylinder. 

Servo action: Brakes so constructed that the primary shoe activates the 
secondary shoe* 

Spongy pedal : A brake pedal that has a springy or spongy feeling when the 
brakes are applied. 

Static pressure (brakes); A certain amount of pressure that always exists 
in the brake lines . 

Toe (brakes): The free end of the brakeshoe 

Vacuum runout point: The point reached when a vacuum brake power piston 
has built up all the braking force it is capable of with the vacuum 
available. 

Wheel cylinder: The part of the hydraulic brake system that receives the 
pressure from the master cylinder and in turn pushes the brakeshoes 
against the brakedrums. 
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American Vocational Journal 
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Ann Arhor, Mich. 48107 
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Newark, N.J. 07104 
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TEXTBOOKS 

(A) Stockel , M. W. Auto meohanios fundamentals. Homewood, 111- Goodheart- 

Willcox Co. , Inc. 1969. 

(B) Auto service and repair. Homewood, 111. Goodheart-Willcox Co., 

Inc. 1969. 

(C) Toboldt, W. K. & Johnson, Larry. Motor servicers automotive encyclopedia. 

Homewood, 111. Goodheart-Willcox Co., Inc. 1968. 

REFERENCE BOOKS 

Bear Manufacturing Co. Fundamentals of disc brake service. Rock Island, 
111. The Corporation. 1969. 

Fundamentals of drum brake service. Rock Island, 111. The 

Corporation . 1968 . 

Bendix Corp., Automotive Service Division. The inside story of disc 
brakes. South Bend, Ind. The Division. 

Pouer brake service manual. South Bend, Ind. The Division. 



Friction Materials Division. Brake facts handbook. Cleveland, 

Tenn. The Division. 

Brake service manual. Cleveland, Tenn. The Division. 



Chek-Chart Corp. Car service. Chicago, 111. The Corporation. 1969. 

Forier, L. C. , ed. Motor^s auto repair manual; 33d ed. New York, N.Y. 
Motor. 1970. 

H. K. Porter Co., Inc., Thermoid Division. Brake service manual. 
Pittsburgh, Pa. The Division. 1965. 

Milton, John, ed. Chilton's auto repair manual. Philadelphia, Pa. 
Chilton Book Co. 1970. 

Raybestos-Manhattan, Inc., Grey-Rock Division. Brake service manual. 
Manheim, Pa. The Division. -1965. 

Wagner Electric Sales Corp. Brake maintenance manual. Newark, N.J. 
The Corporation. 
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FILMS 

When the chips go down. Bendix, Friction Materials Division. 30 min. 
sound, color. Free - Modern Talking Picture Service. 

35 mm. SLIDES 

Fundamentals of disc brake service. Bear Manufacturing Co. 47 slides, 
color. Purchase - Bear Manufacturing Co. 

Fundamentals ' of drum brake service. Bear Manufacturing Co. 54 slides, 
color. Purchase - Bear Manufacturing Co. 

FILM LOOPS 

Arcing brake shoes. DCA Educational Products, Inc. sound, color. 
Purchase - DCA Educational Products, Inc. 

Assembly procedures for disc brakes. DCA Educational Products, Inc. 
sound, color. Purchase - DCA Educational Products, Inc. 

Assembly procedures for self-adjusting brakes* DCA Educational Products, 
Inc. sound, color. Purchase - DCA Educational Products, Inc. 

Bleeding hydraulic brakes* Modern Talking Picture Service, Modern 
Learning Aids Division. 4 min. sound, color. Purchase - Modern 
Learning Aids. 

Disassembly procedures for disc brakes* DCA Educational Products, Inc. 
sound, color. Purchase - DCA Educational Products^ Inc. 

Disassembly procedures for self-adjusting brakes* DCA Educational 
Products, Inc. sound, color. Purchase - DCA Educational Products, 
Inc. 

Hob) to machine a disc rotor, part I and II • DCA Educational Products, 
Inc. sound, color. Purchase - DCA Educational Products, Inc. 

Hob) to roto-- finish a disc. DCA Educational Products, Inc. sound, 
color. Purchase - DCA Educational Products, Inc. 

Nomenclature and adjustments for self-^adjusing brakes* DCA Educational 
Products, Inc. sound, color. Purchase - DCA Educational Products, 
Inc. 

Rebuilding brake wheel cylinders. Modem Talking Picture Service, Inc., 
Modern Learning Aids Division. 4 min. sound, color. Purchase - 
Modern Learning Aids. 

Rebuilding the master cylinder. Modern Talking Picture Service, Inc., 
Modern Learning Aids Division. 4 min. sound, color. Purchase - 
Modern Learning Aids. 
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Replaoiny Bendix brake shoes. Modern Talking Picture Service, Modern 
Learning Aids Division. 4 min. sound, color. Purchase - Modern 
Learning Aids . 

Tupning front brake drums ^ part I and II. DCA Educational Products, 
Inc. sound, color. Purchase - DCA Educational Products, Inc. 

TRANSPARENCIES 

Brakes, DCA Educational Products, Inc. Nine transparencies • color. 
Purchase - DCA Educational Products, Inc. 

Brakes. Universal Education and Visual Arts. Four transparencies, 
color. Purchase - Universal Education and Visual Ar.ts . 

CHARTS 

Automotive stopping distances. General Motors Corp, Free - General 
Motors Corp. 

Brake system. General Motors Corp. Free - General Motors Corp. 
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